Background: Autism is a behaviorally defined neurodevelopmental disorder of unknown etiology. Objective: To assess serum copper and ceruloplasmin levels in Egyptian autistic children patients. Subjects and methods: 40 participants have been subjected to thorough history taking, complete clinical examination, IQ assessment, estimation of serum copper and ceruloplasmin levels. Results: A statistically significant difference was found between patients and controls as regards stereotypic movements, absent eye contact, delayed motor development, delayed speech and IQ (p < 0.01 for each item). Mean level of copper was significantly higher in patients than in controls (P < 0.001), also mean level of ceruloplasmin was significantly higher in patients than controls (P = 0.009). 
Introduction
Autism is a syndrome characterized by impairments in social relatedness, communication, repetitive behavior, abnormal movements and sensory dysfunction [1] .
Copper, an essential trace mineral, is vitally important for both physical and mental health. Copper is critical for energy production in the cells. It is also involved in nerve conduction, connective tissue, the cardiovascular system and the immune system. Copper stimulates production of the neurotransmitters epinephrine, norepinephrine and dopamine. It is also required for monoamine oxidase, an enzyme related to serotonin production [2] .
Ceruloplasmin is the major copper-carrying protein in blood, and in addition plays a role in iron metabolism. First described in 1984, ceruloplasmin carries about 70% of the total copper in human plasma while albumin carries about 15% [3] .
Autistic children are frequently subjected to oxidative stress; hence the levels of major antioxidant serum proteins like ceruloplasmin (copper-binding protein) are decreased in children with autism. Heavy metals -including copper-are found at higher values in serum of autistic individuals than their normal peers [4] .
Aim of the work
To assess serum copper and ceruloplasmin levels in Egyptian autistic children patients.
Subjects and methods
The present study was designed to be of a case control type. It enrolled 20 cases with autism diagnosed by ICD-10 (International Classification of disease, 10th edition) and the Childhood Autism Rating Scales (CARS), with no other medical disease. The patients were 15 males and 5 females. Their ages ranged from 2 to 13 years with mean of 6.15 ± 3.133 years. They were recruited from the psychiatric clinic of pediatric department and psychiatric department, Ain Shams University, during the period from December 2011 to April 2012.
The control group enrolled 20 apparently healthy children, matched to the patients' age and sex. They were recruited from the outpatient clinic, children's hospital, Ain Shams University. Their ages ranged from 4 to 17 years with a mean of 9.05 ± 3.605 years.
All patients were subjected to:
1. Thorough history taking laying stress on social interactions, impairment of language, age, gender, age of onset of clinical manifestation, presence or absence of perinatal problems and family history of psychiatric disorders. 
Collection of blood samples
Specimen collection and storage: The usual precautions for puncture were observed and followed. Blood samples were collected by a syringe with a wide bore needle 5 ml. All samples were drawn from non fasting individuals. Evacuation of the sample was done after removal of the needle very slowly over the side of the test tube to avoid hemolysis without anticoagulant. Don't shake the tube to avoid hemolysis. The samples were stored at room temperature for 2 h then centrifugation was done for serum separation. Serum was then collected at eppendorf tube and frozen at À20 C for storage.
Statistical methods
IBM SPSS statistics (V. 20.0, IBM Corp., USA, 2011) was used for data analysis. Data were expressed as Mean ± SD for quantitative parametric measures in addition to both number and percentage for categorized data. Student t test was used to compare between two independent mean groups for parametric data, person correlation test was done to study the possible association between each two variables among each group for parametric data. Chi-square test was done to study the association between each 2 variables or comparison between 2 independent groups as regards the categorized data.
The probability of error p value = 0.05 or less was considered significant.
Results
A statistically highly significant difference was found between patients and controls as regards stereotypic movement, delayed motor development (90% of patients), absent eye contact (85% of patients), all our patients have abnormal speech and low IQ (p < 0.01). The difference between patients and control groups was statistically insignificant (P > 0.05) as regards convulsions (5% of patients). All patients and controls have taken M.M.R vaccine (Table 1) .
There was statistically highly significant difference between mean level of copper in patients and controls (P < 0.001). Copper 
